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(57) Abstract: Disclosed are 
an organic thin-film transistor 
with improved carrier mobility, 
a method for manufacturing 
an organic thin-film transistor, 
and an organic thin-film device 
comprising an organic thin-film 
transistor. Specifically disclosed 
is an organic thin-film transistor 
which comprises an organic 
semiconductor layer containing a 
fluorinated acene compound rep- 
resented by the following formula: 
C 4n+ 2F2n+4 wherein n is an integer 
not less than 2. The fluorinated 
acene compound may preferably 
be a tetradecafluoropentacene or 
a dodecafluoronaphthacene. 
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tKn^^ir^ (9) ) ^^ttffiLfc^, f4tii^)^(Z)«^5/^bX@^fflV ^ 

[ooso] ui7y^bxm-e^ffl$tb53S5n^if*, #^f&jps$tb-r, —H8tmtem7cffli>s&.m 
ztiZo m^m^mtvxit, v^vj*. -rhvvj*. ;v\fw^ 
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fet). $f*L<{i200 o C^±300 o C^T-efe?.o SJ^B#^«. 0£L<{3\ 2H#^J^± 

[0081] j*c^ ttmfc&zimwm^'Uxte^^x&.m-rzo ^mwKxzmmmm 

Kv>^^yr#ftS^i-6^»i^b7^^^^tfWa»^>M^^li^i- 
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[0082] fciS^ttMRT^W^tt, 0*L< fit, nSIMh9>^**&fl*^5# 

fc:J:3%»i*IS^V;*fii, nM*»9^^Xt5pM5»»9>^^Sr^rU, n 

[0083] £fc, J:«#»»«I^W^l^*^pMS»l!lh9^^W:, 0*L< fit 

^i-^n^^mh^^^^tiftv^iEa^ftS^i-^pM^h^^^^^ffl 

mmm 1 

[0084] {l}Th ! 77 i %7/l'$-v<>'#'£XD&tft 

[0085] {1-1}^^^, 5, 6, 7, 8-^h^/^n-9, 10-i^fcKn^V-2, 3-v?fcKnT>- 
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^(2)fahl, 2, 3, 4, 8, 9, 10, ll-$T??7/V$-Vi-5, 7, 12, 



[0086] 200mL<Z)SUSi^^-— h?U— 7lc, 5, 6, 7, 8-^h^y Vl^n-9 , lO-v^K^^r 
iy-2, 3-i/tVnTZ/y^y-l, 4-^^(1) (9. 84g, 31. 3mmol),4, 5, 6, 7 
-^h^/V^-n^y^^y^^-l, 3-^^(2) (5. 75g, 26. lmmol) , ^fbT 
/l^—i^Ml. 53 g) ii. 5mmol) / &XWb^by r ^(10. Og, 171mmol) £#P;i, 

280°c-eiH#r^Mbfc o s^Tf, ^?a*-e^u s^m^^r^si^- 
a^t, ioo°c-ein#^ii#bfc 0 ^f, ^i^6lb, m®®*. y*y— /k 

, l, 2, 3, 4, 8, 9, io, ii-^-yyy/v^-ti-5, 7, 12, 14-^h^tKi^v^^y 

-fe>-6, 13-^^(3)^11. 5g#fc0W85%) o 
[0087] SJ^:300°C(^) 

M:5>#t(MS m/z) :516(M + , 100), 258(29) 

C H F O ^i-^f+^'fitrC, 51. 18, H, 0. 78 



MfflM:C, 51. 40, H, 1. 07 
{1-2}$:^, #£>tWcil, 2, 3, 4, 8, 9, 10, 1 l-t^^7/Vtn-5, 7, 12, 14- 
^h^tKn^y^^yir^-6, 13-^-^(3)7^1, 2, 3, 4, 5, 5, 6, 6, 7, 7, 8, 
9, 10, 11, 12, 12, 13, 13, 14, 14-T^f-y/V^-a-5, 6, 7, 12, 13, 14-^ 
drlJ-fcKt^yyiry (4) £l^cUc 0 
[0088] 500mL(DSUSM^-— zf\^ Uhflfz.1, 2, 3, 4, 8, 9, 10, 11-^^7 

/V^-a-5, 7, 12, 14-7^h7tKi3 :3 rv'^<yy-fey-6, 13-^^(3) (5g, 9. 68m 
mol)^±^, »H8tf«L, y^b^K*(100g)^Px., 51^^07 
^b^(25g, 231mmol)^Px.fc 0 ^©f, ^^^^fLfc^-e, 
i^^l50°C*-e»bfc o '(D^t, HJ^^rtCDffi^J^, 4. OMPa^-vTO 
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00mLOff^nn7M^~C»ttiU ^>MfL ^Sr*ltL-Offr£«> (4) 
4. 8g#fco ^^ati^/VA^-eS^^^^-ir-C, mW^t^-m (4) £2. 5g( 
3. 87mmol lW40%)#/c o 
[0089] gt£:267— 269^C 

19 F NMR( 188MHz, |g$£:CDCl , fH«ljC:C F ) 

3 6 6 

5 70. 91-70. 73 (m, 8F) „ 61. 64-64. 46 (m, 4F) , 25. 86-25. 66 (m, 4 
Fh 16. 70 (d, J=12. 8Hz, 4F) 
Wm^fr(MS m/z) :644(M + , 100) , 625 (M + -F, 32), 575(M + -CF , 7 

3 

7. 2) 

C F fc*H-5ff*gfii:C, 41. 02 

22 20 

mwm-.c, 40. 96 

{l-3}*^tei.#e>tbfcl, 2, 3, 4, 5, 5, 6, 6, 7, 7, 8, 9, 10, 11, 12, 12, 1 
3, 13, 14, 14-T>f=iU-:7/Wn-5, 6, 7, 12, 13, 14-^i^tKi3^^ir>'(4 
) ^hTVyf^y^n^O^^ (5) £r^J&bfc 0 
[0090] #£>tbfcl, 2, 3, 4, 5, 5, 6, 6, 7, 7, 8, 9, 10, 11, 12, 12, 13, 13, 14, 14 
-T-r^^/V^-n-5, 6, 7, 12, 13, 14-^^tKn^O-^-fe^ (4) (1. 23g, 1. 
91mmol)&I^Wp v (10. 8g, 165mmol) ©j&#4fc<S^ #9*^— :/(;K£l00m 
m, ^t26mm) Ktt&^ *^T-C£MfU 230^^30^ 3l^*^T280°C-e3 
NF^^bfc 0 S^^^^20%^^^-e8B#^«#^^:^ o #&fafc«»flfcS:5 

£663mg(l. 25mmol, iW65%)#fc 0 
[0091] ffm^tff (MS m/z) : 530 (M + , 100) „ 499 (M + -CF, 25) „ 265 (51) 

C F ^-r^f+^fltrC, 49. 84 

22 14 

HS!jft:C, 49. 56 
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[0092] MtllO] 

Buchtt 

(DB-540M^fflb/- o NMRtfj:, Varian|±(DGemini200 NMR Spectrom 
[0093] {2}^h9^7/^n^^^^^S*«^^Jg^^5*«STFT<D3K5t 



[0094] ^ic^jtsafe^^ya^jK^— hiMaiag^uTfflv \ zwm&'y&m 

?&(24°C) i^_h80 0 C^T(Dt5H-efeofc 0 #^^J:i9*tMbrt^h7^^/v^-n^ 

\z.xy)TYy^y;v^n^^iy^Mmut.o ^m^mw-m^mmmm^ o. 3 

A/#J^_hO. 5^^ha— A/f^T-e&^ ^J35nm-e 
[0095] ^«^^^V^TJ^ff50nm»^(Dji^^*^-e±fBWa^#: 
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^tl^ti, 50 ix m^_h200 n m^T^t^lOOO /z mX&otl 0 

[0096] ^.(dx^ci^x, mi\^^x.o^Y^^yM^^^^h^^m^w- 
[oo97] {3)^v^^/v^xi^^iy^ht^^m^mw-m^ir^mT¥TKm^ 

XBfe, iSft5. 14A(DCu-KaH-efeofc 0 E|2^doft§30(D[lI$ffy^— ^ 
tl^tl, TbyfX? Mv^l/?±>-&M^MM1r%m<D^R<Dn&25 0 C^ 50°C 

, Rmo°cKttfoirz> 0 xmrnvr'^—xDM—ik*?—?^ m$r%st5. 6° \zm 

htl, 11-3° ^Hfe-^ll 17. 0° ^#^>ttfc 0 n 

fate, 7c ®^#Liitf5, ^©^ffi^¥ff^l^l51*5V^2V^JJim)&5^5fe 

ftrt-5^a s -e#5o ^ mm<7)u&^mo o csx±mQ5 o cur^mm^xwmv 
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[0098] fcK. {2}-eM5tbfc^h^^^^n^^ir^^^^^^^#:jg^#-t-§ 
Mite, KWVi)Sl(A)^t 0 KW^Sffi^i-SKW^Sito^te, 

g 

Id= (W/2L) /x Ci (V -V ) 2 - • • (A) 

g t 

g 

t 

m^mm-i. o. lcmVvs-efeo^, 

[0099] {lW ;! fJjZ?/V3rxi'f-7&'te><D&jfc 

[0100] {l-l}*^. 1, 2, 3, 4-^h77/V^-ci-5, 8-^p«h=ar^^^W^(6)^m, 
5, 6, T-^h^/V^P-fy^^/^^-l, 3-^>'(2)d^l, 2, 3, 4, 7, 8, 9, 
10-^^^/V^-n-6, ll-^h^tKn^v-^-^^-fe-V-S, 12-^^(7)^^ 

fee 

[0101] 200mL(D^-— h^W— 1, 2, 3, 4-^h9^/^n-5, 8-^HfW-7^I/ 
^(6) (4. 77g, 18. 3mmol), 4, 5, 6, 7-^h^/V^-n^y^^yV^^-l, 3-v 5 
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#1/(2) (4. 77g, 21. 7mmol). ^bT/V5^^(23. lg, 173mmol),&.U ? *&'fb 
^hy^(3. 56g, 60. 9mmol)^Pt, 200^^1 B#PWff&Lfc 0 HJ&*£T^ ^ 

fcH^^ciny^^-eS^^H^, 1, 2, 3, 4, 7, 8, 9, 10-^^:7/^13-6, 
1 l-^tKndrV^-^^-fe^-5, 12-v^^ (7) £6. 3g#fc 012*79%) 0 
[0102] ife^:300°C(^) 

HM^#f(MS m/z) :434(M + , 100) 

C H F O \ZM1r%tj-mW.:C, 49. 79, H, 0. 49 

18 2 8 4 

MfflM:C, 49. 81, H, O. 57 
{ 1-2-1 }{ 1-1 ^htlt'l, 2, 3, 4, 7, 8, 9, 10-^^/^n-6 

, ll-^fcKndrW-:7^fe^-5, 12-^^(7)^)^1, 2, 3, 4, 5, 5, 6, 6, 7, 8, 
9, 10, 11, 11, 12, 12-^dri^-^7/V^-n-5, 6, 11, 12-^h7tKn^:7^ir^ 
(8)^j^L/t 0 

[0103] 200mL(DSUSM^^-h^^-7l3:, #^fcl, 2, 3, 4, 7, 8, 9, 10-^T??7/U 
^-n-6, ll-v ? tKti :3 ev / ^-7^-fe^-5, 12-^^(7) (lg, 2. 3mmol) £rtfci&3K 
W^-78°C^-e^Pb, 7^7K*(56g)^nx., ^m^m^yitmM(6. 9g, 
64mmol)^ALfc„ MJ^^^»bfc^ffi-C\ 150°C^-e*P|^bfc o 

SJ^^rt^ffi^^, 3. 2MPa(y-v ? J±)dLfc 0 24B#^SJ^^^ 

Tkm^^LXm*^. 1, 2, 3, 4, 5, 5, 6, 6, 7, 8, 9, 10, 11, 11, 12, 12— -^r 
y-fJj7/V3rxi-5, 6, 11, 12-^h7tKn^-7^ir^(8)Rt^i*^^#/<Z)^ 
mttl. 2g((8) :iS5»^^ = 70:30(«*^«f^))Sr#feo SJ££ 
)&m%^m^VmWk^~tX\mW?£(S)*:0- 425g(0. 82mmol, 1&*36%) 

[0104] itft:179— 183°C 
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19 F NMR (188MHz, ?§$£:CDC1 , fH«JJf :C F ) 

3 6 6 

8 71. 90-71. 78 (m, 8FK 25. 64-25. 44 (m, 4F) , 16. 30 (d, J=12. 4H 
z, 4F) 

S:fc$H/f(MS m/z) :520(M + , 93), 501 (M + -F, 40) , 451 (M + -CF , 10 

3 

0), 432(29), 413(47. 2). 401(43). 382(80) 
C F ^i-^f+^itrC, 41. 56 



MWM:C, 41. 22 

{ 1-2-2} { 1-1 }JC5l#3BNr.#fettfcl, 2, 3, 4, 7, 8, 9, 10-^^/V^-n-6 
, 12-^^(7)30^1, 2, 3, 4, 5, 5, 6, 6, 7, 8, 

9, 10, 11, 11, 12, 12-^%"9- s 72r°7/Mtn-5, 6, 11, 12-^h^tK^^ir^ 
(8)&T*1, 2, 3, 4, 5, 5, 6, 6, 7, 8, 9, 10, 11, 11, 12, 12-^^f^/U^ 
ci-5, 6, 11, 12-^h9tKt^:7^i?^(9)^$cUc 0 
[0105] 200mL<£>SUS$W-— h^W— 2, 3, 4, 7, 8, 9, lO-^^/V 
^-n-6, ll-v > tKi3 d rv'^^ir^-5, 12-v^>-(7) (lg, 2. 3mmol) £rf±iA^ 
^^-78°C*-e^PU, ^^Wb7R*(56g)^Px., 5lt^Eg^^b^lt(5. 4g 
, 50mmol)^Abfc o t©i, KJ£^ff^£fLfc#tl^\ 150°C*-e*Pf^b/t o 
Z.<Db% s S*K^gSrt©JEE^7tt3. 4MPa(y-v ? J£) ^^L/c 0 4B#^^^^ 

7K^^-C^f9^, 1, 2, 3, 4, 5, 5, 6, 6, 7, 8, 9, 10, 11, 11, 12, 12-^r 
ff%7^v-5, 6, 11, 12-^h^t:Kti^^ir^(8), 1, 2, 3, 4, 5, 5, 6, 7, 
8, 9, 10, 11, 12, 12-^h7'T ? ^^/V^-n-5, 12-iytiVvi^^±^(9)RXimW> 
M^m^m^m. lg((8) : (9) :mm&&&%0=47:47:6mmfr$rMt&))% 

[0106] (9)^Pi-§Wm5>W(MS m/z) : 482 (M + , 100) 

{ 1-3} { 1-2-1 nhfttll, 2, 3, 4, 5, 5, 6, 6, 7, 8, 9, 10, 11, 

11, 12, 12-^-^^^/^ti-5, 6, 11, 12-^h^tKn^-^-tr^(8)^)^K^ 
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[0107] ^hfrlf'l, 2, 3, 4, 5, 5, 6, 6, 7, 8, 9, 10, 11, 11, 12, 

6, 11, 12-^h^tKt2^^-fe^(8) (426mg, 0. 82mmol)&U*M#{K4 
. 3g, 66mmol) WH^ftlr, ^7^f ^-^ : 100mm, : 26mm) 

K^T-C^fWb. 230 o CC30^, §l£$Cl^T280r^3B#FMffftL/c o SJ^M 
^5^210°C. RSTt#it5ri^j;ot, K^^/v^-n^-7^ir>-(10)^19 
7mg(54%)#fc 0 
[0108] jK^C:318*C 

19 F NMR(l88MHz, ^^:CDC1 , ^f*»ff :C F ) 

3 6 6 

5 43. 30-43. 03 (m, 4F) , 17. 82-17. 55 (m, 4F) N 9. 53-9. 36 (m, 4F) 
®S3HJf(MS m/z) :444(M + , 100) , 413 (M + -CF, 23) N 375 (14) x 222 ( 
32) 

C F :K*frtZ>flr#i&C, 48. 67 

18 12 

HiI;C, 48. 54 

?&*3, AimvT^y^xi^^^^m^^^x, MM><omfe\m. Bo C hii± 

C0B-540M^fflb/t o NMR{Cj4, Varian|±(Z)Gemini200 NMR Spectrom 
eter«H&EUfc„ Wftfrtlrfcf^ ftSt»M^0f©GCMS-QP5O5OA«rffifflLfeo tc 

[0109] {2}K^7/^n-^-^^ir^^/ c e§^^#:jg^#i-§^aTFT(DM3t 

[ono] mm\^n^mit^^m^-Ymmmtvxm\\ t<Dm^v^m 
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^(DM^.m±, i x io~ 4 /^#/w^T-cfeo;fc 0 m&conmt, ^u(24°cm_h 

±0. 5^T>J?Xhti—J*/f)>£lTXfo<9, §IJ?{^ ^35nnrC£>ofc 0 
[0111] ft&fcU ^«^^ffiV^T^50nm(D^(DjB^^^-e±fBW^^#: 

iS, ^tlftL, 50 ix m^_h200 n m^T^t^lOOO /z mXfrofc 0 
[0112] i(Dj;5^bT, Hlt^i-J:5^K^y/^ti^-y^-fe^^^§^^#:jB^ 

[0113] {3}K^y/V^n^y^ir^^^§Wa^#:ji^Wi-S*aTFT^Ki-^^J 
tiffi&ft fcofc, X^[U$ff^-?^-^(DaiJ^^^fflbfcX^«, 14A(DCu-K 

^^Hfe 0 — ^^^ij^ttfco i3^^hti— j*<Dft^mmm\z.Mfci-&x 
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K^^^Y'f 337/^x1^7 ?-ti/<Dmm$. ^mTFT(D^m^mw-mti^x 
y\z.mn\^xm^u^^7/v^u^7^>(Dnm^^ ^x\*^ xmrnm^- 

[oii4] {2}xM^tcyT^7;v^vi^7^>^t^mm^mw-m^m^m 

Wm^ix^WUzM^ mmn&A0°CXmm^tz.VT^7;v^rxi-i-7^ly^ 

hf^mm^mw-m^^mmT¥T\z.^n^^vT(Dmm)im^mm^ o. o 

lcm 2 /Vs-efeofc„ 

[0115] J^_h, «Pj!(D^ii(D^^^»!l^ft:W^I^0J!bT^^^, r 

[oii6] i<9iv r^fts^f tst i»ih7^^, Rximtmmm 
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m^mm 

4n+2 2n+4 

[2] ?-hwm. y-^ts, KW^m y-Htei&IR, XD'lii^l^^ 

4n+2 2n+4 

[6] »Wi^I^t5fi»7^0»l^^ vr, 

[7] mmRxi^m^mi^m^i-^mmmb9>^^(Dm^m^ vr, 

[9] n^jj|lh7^^£*^i-3i!^ 
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[10] tWBpS3»JRh9>^^tt, ^>*±>ttt*m&¥mftm&&rz>ZLk : S:fflSik 
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